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ABSTRACT 

PROBLEM TO BE SOLVED: To perform a vector conversion operation or an inner 
product operation using the floating points at a high speed and with high 
accuracy. 

SOLUTION: The result of an inner product operation or a vector conversion 
operation is obtained by giving eight floating points to four multipliers 
220a to 220d for their parallel operations and adding together these 
multiplication results in parallel to each other via a single 4-input adder 
226. A circuit 227 normalizes and rounds the output of the adder 226. Thus, 
an inner product can be calculated via the multiplication and the addition 
which are carried out once in parallel to each other. Then no rounding 
process is required for the double input in every product sum operation to 
shorten the latency of the inner product operation and to improve the 
arithmetic accuracy. Furthermore, just a single circuit suffices for 
normalization, etc., and accordingly the increase of the circuit scale is 
minimized. As a result, an inner product operation, etc., using the 
floating points can be performed at a high speed and with high accuracy. 
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:«f?§Sma xld»i-345-**«©*3HS*ld»-r5 
Ifflnv [n] *£fiM-a. 

[0 0 3 0] 4A**PJHI2 2 6tt, WET9-f-7-2 2 
1 a~2 2 1 dOttJ7JMa 1 n [n] &<fe?lJ8)ldA7j L 

T^-f5 0 4A*©afcw*ojwaa»cBLT, me??* 

Inv [n] ASilfel&Sn*. »iWttaifi1-**S, 4A73 

ad*»2 2 6h. i»E2o*iftfi:oiw*aaa*ff*jnTv> 

«lii*Ma I n [n] ld*f LT^O^™d+ 1 -f^ 
»<0&S&1»E??*I n v [n] ldScJV>T^5, 
[0 0 3 1] 4 ATJADSH 2 2 6 OfflTJM a c mlj, IE 
ZE-mfbSl>*?L*!)^S[Hl!S2 2 7|d£fc&£ft3 s - 
C0!h3?§ 2 2 7 14, iftEIE&ffctfJOjiUcEma xtJaJia 



7JMa cnit3^Sma x i (CS-3^TiE«fki3 iViE 

*l* A[0] • B[0] + A[1] • B[l] 
+ A[2]-B[2] + A[3]- B[3]<Dmfum&%bZ 
it 3, 

[0 0 3 2] m 5 £ttft*ffftiBft« 2 2 3 O-0»iS^ 
5it3 0 MIEE [1] >E [0] ^/>JtlMl2 2 30 
l^oTitfS^ti, **l^2rji*-fri^# 2 2 3 1 

ISWIIC, E [3] >E [2] #*/Mfc|fc#2 2 
3 2l=ioTifctt$n. **V^tl/^^2 2 3 3-C 
»fl?5*ta. WJOti- ? ?X'm$i£ixtz-k<ni$, Hid 
*'J\tttt«2 2 3 4T-*t&£tt, *i^*#t^^2 
2 3 5T-iilJR$it5 0 -feU^^ 2 2 3 5 ©ttS^flfjfEIE 
${fci!tr©Ja$SrEm a xt^it5 0 
[0 0 3 3] Bl6lca^3^8|S2 2 5(D-01J^^$n 
3= -fcu**2 2 5 OliSfjfES [l] xttS [0] £3 
ftU irl^* 2 2 5 liifjfES [3] XI2S [2] £ 
iSMRU "fe * 2 2 5 2121? U*^ 2 2 5 0©£iJ7JX 
li-fe 9 2 2 5 1 rotiJ^SrigiRI-S,, "fc * 2 2 5 
0-2 2 5 2 roaftfflffft#ttll(r|B*/>fttt82 2 3 
0. 2 2 3 2. 2 2 3 4<BJfctt*Jj££*«-§-Ma xC n 
t 1>£*1, 'iXldioT, Ema x > UTiMS?^tL7h 
fifties 5 f¥»'JMft£«© WF#3B fJi2jE#lffciifj©EF 
^-Sma x > LTil^$n5 0 
[0 0 3 4] 07lC|JT7l'-^2 2 1 a (221b~2 
2 1 d) ©— M^$ix5. ->7^22 1 OHM [n] 
*A7JU Ed i f f [n] Id J; oTTtV > h ->7 

h& (->7 yvyvm &mmzixz B 2210 

toliifit&J 2 2 11 t?S<E$n, 4 2 

2 1 1 2 2 10 OtB^iS I n v [n] 

l:io-ctu^2 2i2TfilRin 1 iBJRSixfcflfas 

Ma In [n] i ZiXZ, 
[0 0 3 5] BB8^U4AAJDJ|»2 2 6©-0WSjj*£ 
i0 4A**D»»2 2 6tt, tfr±ffSit©?D (fd 

*T W 2 2 6 0T*J* * + y — BSiOgg 2 

2 6 lTft»Oft*»5P*jft*T<ff±ffOfi»*il3aiS 
*SSB»*Sr#1-5. i©4A*Al3Hl2 2 eicio 
TlffeilSftMa cml2A7J©r y h&ld*tLT&7C 2 
h*fA«*a-#fc5*»6>, 4A7j;fag3f2 2 6|dA 
**Jl5«Ma l n [n] tt^C» 2 Ify hfff-MfcKjjf 
*S$nT=¥^ y — fiHWlDjHBT 2 2 6 0 ld#ijg$ft 

[0 0 3 6] H8Ic*jv^t, ms.z<»W&Vc<r>itib<n'&. 
Ham (+1) ttSKy h©*+ y -{!-§• c i n [0] , 
C i n [ 1] , C i n [2] |C ±o-Cf?*aft5, MiE© 
BiM*»feWfe*»>ieJ:5l^ 8F*aWWIi2 2 5IJS [n] 

o^r£< h t-ott^rwaii "o" ic$n* s a&o 



T, 2©tlftftOJfif*t4Ma in [n] Ort©3BEJlT 
ldt*»4fo*V\ wiX*r^ffl-t--5O^0Ry-h 2 2 6 
2, ORy— F 2 2 6 3, AND • ORf- h 2 2 6 4 
Ba9l=ttl n v [n] ©filcatLTC i n 

[0] , C i n [1] . C i n [2] 0&9 #3tt*SiiT 
*iiT*»9, ^nicJ:oTfcW6*»4J:5«=, Cin 

[ 2 ] I i I n v [ 2 ] t I nv [ 3 ] <D'pf£ < b 

vikmm "i" oi:#icii}gfi a i" ic$n, c i n 

[ 1 ] ttlnv [ 1 ] t I nv [ 0 ] ©'>& < fc fc— # 
#?£gffi "1" ©i#ldgi8j31fil "1" |c£ft, C i n 
[0] ti I n v [1] t I n v [0] I n v 

[2] ilnv [3] ##fCttatt "1" ©i Siting 
fit "1" Id£ix5 0 

[0037] bh o icHtmrK** y -ffiMMmwr w 

2260>*i r y -£®ADgS§2 2 6 1 ©B*iNB/«e?i|g|S 

2 6 013, #fc*J|B£*l4V\iS, «&fll©4-2=i^;7- 
L'S/f" (4-2COMP) 2 2 6 5ldJ:oTl»jSS$tL 
5o £*©4 -2 3y7"Us/t2 2 6 51201 lO 

(A) ld#|7n£}x<5 J; 5 |c 5 A7J (I 1 ~ I 4 , Ci) 
t3ffi7j (S, C, Co) £=n-5o =5r+y-U17JCo 
ligtroi&bf;/ hro^r-^y-A73C i Id&jgg-fSfcfc. 
4-2 3y7 , l/ J ,f2 2 6 5 13 4 <® ©try hi 1~ I 4 

4-f 5=¥^ y-ttSTJTifc-So 4-23yyv y f226 
5C0 + T-I3, Co4«C i ldft#U4V^©T, B,»»t±. 

<s£tt&V\, Mitflfl04-2 3^i/j,f 
2 2 6 5^ il 1© (B) Ide3j^$ix5«t5ld, 2§ 

tt, #l-*JRB$^i^*5 % (C) ld(JiJ^$^c^yu^-7' 
>^f-MUXSr3flfflV^r«J«$il5. (SS> 4-2=i> 

■t-lf Silff ^) TECHNICAL REPORT OF IEICE ICD94-1 
35, DSP94-91 (1994-10)© Yyl/V*? • -r/Uf- 

7l'?1}-%mRL1i&m5 4XS4¥y'h&%m (^73 
~79M) *5fc5 0 

[0 0 3 8] 0 1 OlZiS^X, ^©4-2 3^1/^ 
t2 2 6 5ICI3, flliST'^'f'-T-diTJMa 1 n [0] ~M 

a In [3] lc*Jtt*HHfftttt©lfy h#TttflHa»fe 
«»4tfy hJUffi-CflMSStlTV^. Ma 1 n [0] 0 
~Ma I n [3] OttMa 1 n [0] ~Ma 1 n [3] 
fc#tt5*Tfc©4 ify hSrJMeL-CV^. StfB^rA-y 
-fl»*Cin [3] li§Tffi©4-2 n^7*l^j/-7-2 2 
6 5©*^y-A7J4B*C ild^-^feitS, WIB^-T^y 
~eitAD3S^l2 2 6 1 te${8c{@©£A0gH2 2 6 1 Id J: 
oTtSB££*U ^^y-ffi^«±fi[©^tJD^SI©dr^y 
-A7Jt$n5 3 ^JD^H©-^©*D®A73tt4-2 a 
>7 , l/?t2 2 6 5©fPffl^JS t Sft, 1>5-^©*D^ 
A7JI3— 0±fi[|dffig$nfe4-2 3>7'U S /iJ-2 2 6 
5©dr + y-ffi7jCi:$tL5 : l»E*ir U -» *C i n 



[.2] ttftTtt0^H»©-#<Bto*Aaflr*> l-c 
Z*.btl. IWHB*+y-ft*C i n [1] \tMTitW± 

[0 0 3 9] 01 2{ZttUVxj?7 7y( f\,<D—m?a y 
Sr«i*+5*u^^^-7'Ofl|fijiis*StL, Ell 4 

[0 0 4 0] ^^77^^2 11^ »lwfWK$n* 
1^5, 01 2 d^tlSi 5 |w4 iOU <f>\,— 7' 

FR-Gr. [0] ~FR-Gr. [3] U # l- ? ^'/U— 7"FR-G 
r. [m](401 3lC**$ft3 J: y IC4flI<0 I'v^^EJgFR 
[m], FR[m+4], FR[m+8], FR[m + 12] -5, il 

3lC*3V^TmlJO~3(73g^cT-fc-5o 3c*<9 U-v 
SSI401 4|C^$ix5«t 7D>My^J:Ay^ 
^<>^Sr«J*"f 5fe»0-»OU^^FRJ[n], FRK[n] 

01 4l^*JVTnfiO~ 1 5<£>g&-C$>£o 
Uv^FRJfn], FRK[nHc«-f-5#ii*»f^©}g^ttft 
^■ffrite[n]^«toT-¥x.PjilS 3 Si^Wtfttt 
U * lift ^-Bankl- <£ o Tfsitl**— ^*5SS5 $ 
U$?**FRJ[n], FRK[n]©aj*>J8^-P[ n ], Q[n](D*tfc 
lifa -^-Bankld iottU^SL 1, S L 2 T3£Efcgj 

[m]. P[ra+4], P[m+8], P[m+12]li, 2f s/ h COff -§-ReadA 

^ReadBlC i t)tU^?SL4 T-fSIixAUfla^SiR$n-5 

z t tio tffi+BW \zm& ^miz. isti% B ui?*??- 

A — 7'<Di%5+Q[m], Q[m+4], Q[ra+8], Q[n.+ 12] IJff -§-Rea 
dAlCj;oT*Jffll$tb5-feU^^ S L 5 ~S L 8 tVy^ 

** r ^-7'i|ifficaiR$n5, Mm±u?*s l 5, s 

L6, S L 7 , S L 8<D\h?lb&*<DUi;x? 7' 
<DititlR[3], R[2], R[l], RtOjirlJff^-ReadTypeidcto 
X»Jffll$il,<5-feU'^^SL9, SL10, SL11, S 
L12T-S8#$iV »iR3ft;fcfc«>#y-K#-hA 
[3], A[2], A[l], tiO]<Otiit)b ZtlZo Ltzii^X, 
y-K#~HA[3], A[2], A[l], A[0]*»fett, 0 1 5 IC 
^£tt5«fc 5fc, 7 , W4T4f@(D??lb/h 

fl 4- O u v 5 * * tffr-Vfr & lfl-3oafefl| W ^ — * $: 

T^m^Btt], B[2], B[l], BtO]tt-tOS*y-K*- 
hB[3], B[2], B[l], B[0]oaj73> £ft3 s Lfc^o 
T, y-K*-KB[3], B[2], B[l], B[0]*»&«t, 01 

^oafeMWlcf-^Sry-Ki-Swi: MIE.y 
- K#— hClCI4£*0U'i?*** r /U— :/©ttWjB[3], 
B[2], B[l]. BtOj^ff^ReadCMcfcoT-trUj?'^ S L 1 
3TjB«Snfct>0*«»«*n5 e UfcdSo-T. 017 



KIOSKS £ OlCx ff^ReadBiReadCt CT 

^ ^ ^ ^ tt« i ciaiR u -c # - h c a» e> be* u-f ^ t 

eTypel- ±oTMfll£il3-fe l'* * S LT»JR£*l-5. 
[0 0 4 1] [rtaStm WIEFPU2firfflV^rt«« 

Wfco^-cttsai-s. w^iirtaii, 0i8ic7K$ft3 

fcP#WSW0J'5$Sr*ft'5WI-flJfflT-f 3„ FPU2 
14, ^h/uvi (= [xi, Yl, Zl, \vi)) > 
V2 (= (X2, Y2, Z2, W2) ) ><0rtfgi£l 

ti>) f t.p r Vn, Vmi:i-3t**!)5:t^-Ct 

[0042] ffiiErt»»*ife£iwJ:a&s©ttKttm 

9IC7^in-5 0 0)J;U4\ l'v ! ^^77'fyl'2 l(D-<y- h 
.'UUy^^VOl: [XI, Yl, Zl. Wl] z>\ V4 
I- [X2. Y2, Z2, W2] KSittTl^S fc© 

t, l/y^?77^;P2 1 oy- Kffil^SOa^^T, 
*g^2 2 0 a|CXltX2^ Jfeg3§2 2 0 b ClY 1 
tY2#, X3HI2 2 0 c|:Zl>Z2^ £)Hg2 2 
0 dlCWl VW2#, *-»afeJIW»-t*it&*ix5o 019 

assies* LxiE^^^ff toti-crtsras^ c> ns. 

[0 0 4 3] 0 2 OlCttWIErt««»A*lc*iltUi?^ 

*>. -s^ h/uv [m] fcv [n] (Ortffl«g^^r?E(] 
'l*Sl'y^?FR [n + 3] Icfelrt-r^o h^V 
[n] O^IJ»J*^-^?FR [n] , FR 
[n+1] . FR [n + 2] , FR [n + 3] Ino-K 
&tlZ>. -ITnttO, 4, 8, 1 2 <0f5IH*»T$) y , 
*fcFR [n] l4flflf27o>- |>A^©l/^? f n 
*fj£$*l3 tSfi? $nfcl^\ V-^^77'f^2 1 
©*J*±, U^^^FR [n] 14, mWm%-Bank= 0 <D 
*&|CttW">*^^FRJ [n] iCfJvSTtj^, Wff 
•f-Bank= K0^-g-|^J4U'v?^^FRK [n] ICfijv^T 
biX&o Z<Di±&HZ.fS^X> CTXI401 5OBank=0 > 
ReadA= 0 Tsjf- h A*^Offi7J^Jg^$n/c-5 U-^ 
^FRJ [0], FRJ [1], FRJ [2], FRJ 
[3] IC^? h^y-'— [n] 01 6WBank 

= 0, ReadB=lTsJf— hBa»60IU*asfBJ&SixfcV' 
•>'**FRJ [4] , FRJ [5] , FRJ [6] , F 
RJ ["] \Z-<? h/Wx-^V [m] SrMlttf, V 
[n] >V fm] Ort!irajHc^»*8ffl©j«^-^ 



[ 0 0 4 4 J h-MStftaJB flftEF P U 2 

ft -i wosgftfTWiiafexi, she. swaft«poa5 

st-t-^tf-cts. Att^iftfTjij, p 

h/uaetftsmA^fctfti-s) ftrv b 

ack, VnlCioT*«)4rti«T*a. 

[0 0 4 5] WE^^ h/u«»«J|[A^J:5»ao« 

[X i , Y i , Z i , W i ] (!7nyhAy^^ 

[0 0 4 6] :ox^ bvu«»8tjM»#K:j:fi»att > 

fiP*>. [Xi. Yi, Zi, Wi] X [all, a 1 
2. a 1 3, a 1 4] LT-tOfcH&X i Ofltt 

i^-l" [Xi, Yi, Zi, Wi] X [a 2 1, a 
2 2. a 2 3, a 2 4] fcflt* LT*Ott**Y i <0£g 

K [X i . Y i , Z i , W i ] X [a 3 1, 
a 3 2, a 3 3, a 3 4] LT-t©IS*&Z i © 

SWlC^-i" K [Xi, Yi, Zi, Wi] X [a4 
1. a42. a43, a44] LT*©|S**W 

[0 04 7] J»E-<* hyug&ftg^#«ift)8B 2 3 -c 

-?iiV-^?77^;U2 1^&AIHI2 2 0 a ~2 2 

o d^**3fej!ttmtifei&**ia 0 H2 2-ei4rai:<i» 
[0 0 4 8] 023 fcttflrE^* hyu«8HflJM»*W3 



5= BP*,, -<9 hyuv [n] taj»ffMHatriitO«S: 
US?**V [n] lC±##-t53 h .rtA' [n] 
5H4S»/Wftj{&l'^**FR [n] , FR [n+l] , 
FR [n + 2] . FR [n + 3] fcu— K$*i5 0 w ^ 
TnlJO, 4, 8. 1 2 ©fflttta*"?* 5 . *fcFR 
[n] ttfflfE^Bi'h'O'^Ol'S?** f nlcatJSSil 

tSUy^^FB [0] -FB [15] (|2|2£>b0~ 
b 1 5ic#fl? 3*1.5 US?**) KftttSftS. US*** 
77-f^2 1©*J*±, Uy'^^FB [n] tt, ftJPff 
#Bank=0©«^|CttUS?^^FRK [n] KfWST 
bft, $Offllfi-§-Bank = 1 Ui?^^ F R J 

[n] ldH3§5TWl5. 

[0 0 4 9] i©tt*l^j3^T. SHftfTTflMatrixli, El 
1 5 JC*J^TReadType= 1 OftffiTtf- h Ai»b3feJ0W 
JCta*Sii, ^t^h/UV [n] Ht3«— hB«»?>aWJWlw 

*ltf, ReadType= 1 , Bank= 1 , ReadA= 0 (di ot, 
FR J [0] , FRJ [4] , FR J [8] , FR J 
[1 2] a»6>aC*fTMMatrix©IKlffB*sjK-hAa»6 
:W:IffLT, Bank=l, ReadB=0lCj; 
OT..FRK [0] , FRK [l] , F RK [2] , F 
RK [3] xV&aSMBHfc^* hA- [Xi, Y i , Z i, 

wi] aj#-f.B*»bUiAs*i*. w»^n»ctt<3is 

2, 3©J:5lcaCfl:S-e:*i»iJ:v\ B#— h*»feoy- 

[0050] -oro^? h^acawh*t=. j: swisatt® 
wrt^®iaaiii2i2 4 i^sti-s j: 5 i^v > 

1> ^2iSg[^7 i — i?F 2, &3iag*x— i?F 3, P 
is**?* Mr-yRW, AWBa*Sr4!r*-f-a**7 

3fiO»^f-: ■SZ&Tff? rtlc^5 0 1212 4 O 

(1) <0/<-r7'7'r>'TiitT$n5«! ! gii, (fb 

[0], FB[4], FB[8], FB[12]) XV[n]OrtSI 
«WSrlToT*0»jRSr^^^FR[n]|c9>f hU 

(2) ©^VT'^-i'^'TiHTsnsjajjftijaii, (fb 

[1], FB[5], FB[9], FB[13]) XV[n]W« 
^ffot^SSSrFRtn+i]!;?^ (3) 

-f^-f ^-cuttsiissiiJayiH:, (f b [2], fb 

[6], FB[10], FB[14]) XV[n]CrtSiUffoT 
*Ofeft*F R [n+2] ICl7>r h L, (4) ©^7 , 7-l' 

^-esgfTStiaaiH&afi. (fbbj. fb[7], fb 



[1.1]. FB[15]) XV[n](0^gIf^ot*OiI 
*FR[n+3]IC7-1' M-5iC0>$n5 = tjxTj* 
-/sy^^FRW, FR[n+l], FR[n+2], F 
R[n+3](iV[n]oy-^Uv;^^-ctj*J-5 = 

[0051] r<Dt§\ -m<D4®<vftmm%&m\z}6 

#T, ^H^/V^^'f > (1) l-*5lt-5 l"/^^^ 
hRWIJ, £f£<0/^ 7*7^ > (4) IC&tfSUv^ 

# > J|fJ!2g:£fT ?iJ<0/£# i 5: u 9 7 7 -< 2 l a» e> 
5 ft '& (DifcW Ir-f' 9 MZ. *5 ft 5 f<IfS U * 7 7 ;V(D 

h ttfTtoJxi". r-* v [n] jS«*BrHfc*;Wi5 c i li 

[0 0 5 2] ^ h/uSftjRJIIiiSft*^^ b.^f-9 

-UiLTfc, ttftLk3t*ttfcv\, U^Mk<D-<9 h/ux 
-*SrKI— U$?**fcEltT#<5*Q-C, H^jMi 

<o t # . - a»w«07*— * # ro— u s;* 9 i^ias $ 

^ic^flcD^? h/i>-f'— *£n- K-f-tUS. hA-S: 

to J; ? fcie*toj?»/WBcjiK v 9 \z#-tz> m&tt&T' 
-9<Du-yxitmW&%f-9<D**y^(Dx brib 
f£iO[3»a*'>4<TaFtf. muatLT, lEfftfltraof* 

* 9 t r w > a 1/ u 9 SrflD — ICT t 3 3 

[0 0 5 3] [IE!2&ast3|] tf|fE?ft||7*D ? ?22i: 

5tgra-e#«>£>;h,5 £ 5 1-1-5 r > #x-t 5.- WfcfiiW 

&IM;a*c9£TK:o^TjEf*;RU<&3*©7 ,f — * 



[0 0 5 4] MU»M-?*y9 22ttmL 

WTlctftWi-4fl|j**H-JnLfcFPUttlflO^T?E 

F R[o]f:c- K$ii^S7-?i:?t 
■tZ JE&omzmg L T^S^ S: U v?^ ^ F R [n] lz 7 
hL. |Bili;<, l/^^FR[0]l:n-K$n/;^,ff 
-^l-»r*sftKOfl[*atJ|[LT»**U^^F R[n 

[0 0 5 5] M2 6lZ\Z$lf5.ftm? : -9<Dy±—?-y b 

(B») /hft^ffiKSrStl^Tffiieify Mil® 

h<0f*3O±fi2 tfs/ hfJ/h^WTl 6 fj/ FOf-^ 

1. OTfeU, 1 6iI^(Of j/ Y'<9 — >-\Z "0 0 0 1 
0 0 0 0" t £ft3„ 

[ 0 0 5 6 ] jE^K^^fis -blEfl «7 r 09 
Aflt^-^I^LT, ^-(OiE?SSt>'^?£Sr, 7-7SM 

[0057] mti^miSiimt, i»iaft«f f -^60'j^a.s 

1 6 hSr^C?«x i wC0^MIfc*tt-5S£*i 

f'C,»fit x lcW-f5iE?£Xtt^(0{ilfcftlSx-7*/u i L 
T{*^-f5o SMS«Wj>Mxtt, U^^FR[0]cO/Mft 
^WT7ty HO*TffiSrO»lAL*.tti:i-4. "r-D 

fit^^ (9i?r^) >cosa^iam2 7icws%sit-c^ 

5c a^d xl4Ui?^^FR[0]O*Tffi*»6 1 0 try 

fi5»^4^.6nTV»5. 02 8l^$tt5S 1 ~S 1 2 
14, if^2 2 0a (FMO) , ^|§2 2 0 b (FM 
1) , jRgjf 2 2 0 c (FM2) , S^H2 2 0 d (F 
M3) , 4A7J*DgS2 2 6 */B^fc*JM&atOrtg* 

T^5) , s 1 2lc*jv^T*«iff(H*lcJ:5Affioagl 
tt^*«)6ix<5 (02 8litt-eoo#i|i5f£(^5.^$n.-r 

[0058] S<IiESl~Sl 2CD»Jltt (1) ~ (4) 
-z-^ZtiG'^ y'yj yx'&m*ft%, MSB© J: 5;:, 



-r^^PfiirE?fe-f-a = Lfcaso-c, miipsistt, tfiiE_M£: 
^iiififiaicias i o. s 1 2 (Dfcw&^nzm-K&b 

Z £ 1/ 9 F R [n] X 11 F R [n+ 1 ] <D >' t, 

RUfjftKOttSr^lcW!? STibftfcUv^F R[n] 
XttF R[n+l]|Cl»iM1-5w tic**. &PSg<0±f5£ 
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